Putative outer membrane autotransporter protein influences survival of Brucella suis in BALB/c mice.
In Gram-negative bacteria, autotransporters are secreted proteins able to translocate themselves through the inner- and outer-membranes to the cell surface or to the extracellular environment. The influence of the putative outer membrane autotransporter (OmaA) protein to the persistence of Brucella suis was investigated. Sequence analyses revealed that the OmaA protein of B. suis strain 1330 consists of a signal peptide, a passenger alpha-domain, and a transporter beta-domain, which are the characteristic components of an autotransporter protein. The transporter beta-domain consists of 14 individual amphipathic beta-strands, and a 46-amino acid long alpha-helix lies upstream of the transporter domain, indicating that the B. suis OmaA is a type-I classical autotransporter. BLAST search and phylogenetic analyses revealed that the B. suis OmaA protein shares more similarities with adhesin autotransporter proteins than with protease autotransporter proteins of other bacteria. An OmaA-deficient strain (1330DeltaomaA) was generated by disrupting the DNA region encoding the passenger alpha-domain of the OmaA protein of B. suis wild type strain 1330. The omaA gene encoding the full-length OmaA protein was cloned and used to complement the OmaA-deficient strain. The OmaA-deficient strain did not differ from the wild type strain in terms of persistence in J774 macrophage cell line 24 and 48 h after inoculation, or clearance from the spleens of BALB/c mice at 1 week after intraperitoneal inoculation. These observations suggest that the function of the OmaA protein is dispensable during the acute phase of B. suis infection. However, the OmaA-deficient strain was cleared from the spleens of BALB/c mice faster than the wild type strain between the third and the ninth week after intraperitoneal inoculation, indicating that the OmaA may be important during the chronic phase of B. suis infection. Relative to the BALB/c mice injected with saline, those vaccinated with the OmaA-deficient strain exhibited 3.0-3.9log10 colony forming units protection against a challenge with B. suis strain 1330. This study is the first report correlating an autotransporter protein deficiency with persistence of B. suis in vitro and in vivo.